Interaction of ADP and magnesium with the active site of myosin subfragment-1 observed by reactivity changes of the critical thiols and by direct binding methods at low and high ionic strength.
Comprehensive binding studies using direct and indirect methods yield stoichiometry and affinities for the binding of Mg X ADP and uncomplexed ADP to the active site of myosin subfragment-1. Additionally, the binding parameters for Mg2+ in the ternary complex protein X Mg X ADP are presented for the first time. The indirect method makes use of reactivity changes of the critical thiol-1 and thiol-2 groups, which occur upon the binding of the ligand at the active site. The affinity constants derived by this method are corroborated by two independent direct methods, equilibrium dialysis and centrifugation transport. For Mg2+, ADP and Mg X ADP just one mole of ligand binds/mole subfragment-1. The affinity of Mg X ADP at low ionic strength is 2.1 X 10(6) M-1 and only five-times lower in the absence of Mg2+. In the ternary complex Mg2+ has a low affinity of 4.1 X 10(4) M-1. At high ionic strength the uncomplexed ADP binds with a 43-times-lower affinity than Mg X ADP, whose affinity is 6.9 X 10(5) M-1. In this case Mg2+ interacts in the ternary complex with the higher affinity of 3.2 X 10(5) M-1, implying that at high salt concentration it plays a more prominent role in anchoring ADP at the active site.